In this paper, we present new upper and lower bounds for the spectral norm of an 
where X = b -aβ and Y = b -aα.
Lemma  [] Let the entries of each matrix
be the generalized kHoradam numbers. For n ≥ , we get
Definition  For any given c  , c  , c  , . . . , c n- ∈ C, the r-circulant matrix C r = (c ij ) n×n is defined by
It is obvious that the matrix C r turns into a classical circulant matrix for r = . Let us take any A = [a ij ] ∈ M n,n (C) (which could be a circulant matrix as well). The well-known Frobenius (or Euclidean) norm of the matrix A is given by Then it is quite well known that
The following lemma will be needed in the proof of Theorem  below. http://www.journalofinequalitiesandapplications.com/content/2013/1/394
where A • B is the Hadamard product and r  (A) = max ≤i≤n
Throughout this paper, the r-circulant matrix, whose entries are the generalized kHoradam numbers, will be denoted by
In this paper, we first give lower and upper bounds for the spectral norms of H. In particular, by taking r = , we obtain lower and upper bounds for the spectral norms of the circulant matrix associated with the generalized k-Horadam numbers. Afterwards, we also formulate the eigenvalues and determinant of the matrix H defined above.
Main results
Let us first consider the following lemma which states the sum square of the generalized k-Horadam numbers.
By considering (), we obtain
which is desired.
The following theorem gives us the upper and lower bounds for the spectral norms of the matrix H. 
where r ∈ C,
).
Proof The matrix H is of the form
and, by the definition of Frobenius norm, we clearly have
If |r| ≥ , then we obtain
Also, by considering Lemma , we can write
It follows that
where
). Then by (), we have
Similarly, for |r| < , we can write
Again, by considering Lemma  and (), we get
Now, for |r| ≥ , we give the upper bound for the spectral norm of the matrix H as in the following. Let the matrices B and C be as
, http://www.journalofinequalitiesandapplications.com/content/2013/1/394
By considering Lemma , we can write
For |r| < , we give the upper bound for the spectral norm of the matrix H as in the following. On the other hand, if the matrices D and E are Considering Lemma , we obtain the following theorem which gives us the eigenvalues of the matrix in ().
